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Lidar’s purpose in LASIC

See the interactions between aerosols and clouds

Focused on inverting extinction from lidar signal to see smoke
above the cloud layer.



Lidar Retrieval Method

Raw Signal (counts/us):

= ™4+ Az, F)+ B
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where:  B(z) = Bu(2) + Bp(2)
r(2) = /O "o (2) + op(2)dz

NRB Signal (counts km?/us w):
SNERB = C’ﬁ(z)e_QT(z)



Lidar Constant: C

Stit = C(Bar(2) + Ba(z))e 2 () +7a(2)

At top of aerosol layer [4(z) — 0
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Reference t, from Aeronet Cimel sunphotometer.
C can then be used to find t, for other times.



Fernald Algorithm

SNRB(n — 1)\11(77,)

B SN B(n) A’l“
S+ Ry [Svre() + Syrs(n = 1))

Needs t, and aerosol top height.

Finds particle extinction,
backscatter coefficient, and
backscatter-extinction ratio. 05 1

— 6M(77, — 1)

1.5
NRB (Counts km?/us uJ)



S
S E
X
=
<

19:30
27 Sep 2016

Particle Extinction

Particle Extinction
km'

19:46
27 Sep 2016

0.8

0.7

0.6

0.5

0.4

0.3

0.2

0.1

0

Alitude [km)

27 Sept P-3 transit through Ascension Is.

o

~

NO;,/ S04 organics

w

~N

\

!

\ |

o

1 2 3
Concentration [microgram m~]

Low aerosol loading in PBL, heavy aloft

27-Sep-2016 18:58:55

0.5
Extinction ( km™)




Altitude

km

Quality Issue

Intensity NRB
log10 Counts km?/ ©sud

(631

»
—b

w
no

n
w

—r
N

0.5
00:00 00:00
17 Jul 2016 18 Jul 2016

Strongly attenuating cloud doesn’t allow perception of
smoke in free troposphere in many cases

g

-1.3

1.7

-2




Machine Learning: Search for Aerosols Above Clouds

Aerosols Above Clouds: Particle Extinction ( km™)
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Aerosol Fraction Above Cloud per day
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Aerosol Top
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Questions
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Cloud Mask
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